INTRODUCTION
Nature conservation is one of the State Policy aspects defined in the Nature Conservation Act (Dziennik Ustaw 2004) and in the related executive regulations. One of the nature conservation objectives, within the meaning of the aforementioned act, is to preserve the biodiversity of the country. Any measures aimed at active or passive protection of species diversity require comprehensive knowledge of habitat requirements and distribution of species from different taxonomic groups. Furthermore, measures of this kind are a prerequisite for the assessment of potential threats to individual taxa. It is estimated that over 65% of biological resources in Poland are present in forests (Jaroszewicz 2007) . Therefore, in view of efficient management of the Polish fauna, flora and fungi resources, the knowledge about nature resources of forest ecosystems appears to be extremely important. The State Forests are obliged by the Forest Act (Ustawa 1991) to initiate, coordinate and conduct periodic assessments of the broadly defined forest resources. In practice, this type of comprehensive assessment is usually not possible due to the lack of professionals adequately trained.
The paper presents the results of lichenological research conducted within the framework of field sessions accompanying the 25th Convention of Polish Lichenologists "Lichens in the geographic, natural and cultural space", which was held on 6-8 September 2011 in Wichrowo Forests (N Poland, the Forest Division of Wichrowo). Due to the limited time of field work, the research focused on the most valuable and representative habitats in the study area, which include the approved or designed Special Areas of Conservation NATURA 2000. Lichens and lichenicolous fungi of Wichrowo Forests have never been investigated, and the geographical location of this forest complex and high heterogeneity of forest plant communities make the site particularly interesting in lichenological terms.
STUDY AREA
Wichrowo Forests (the Forest Division of Wichrowo) cover an area of 17645 ha and consist of two dense parts (complexes) corresponding to two subdivisions: Obręb Łaniewo and Obręb Wichrowo (Fig. 1) . Each of them is situated in a different natural forest region: the forest complex of Łaniewo in the Dzielnica Elbląsko-Warmińska district of the Baltic region, whereas the complex of Wichrowo in the Dzielnica Mazursko-Podlaska region in the Pojezierze Mazurskie lakeland (Trampler et al. 1990 ). According to physical and geographical division proposed by Kondracki (2001) , the Forest Division of Wichrowo is located in the area of four mesoregions: Pojezierze Olsztyńskie lakeland, Nizina Sępopolska lowland, Równina Ornecka plain and Wzniesienia Górowskie hills.
The land relief of Wichrowo Forests is very diverse and includes a plateau associated with the Vistulian (Baltic) glaciation. The receding glacier left behind many moraine ramparts of different directions and a dense network of dead-ice depressions transformed into peat bogs. The highest elevation in this area reaches 172 m a.s.l. (Kraszewo wilderness), the lowest one -36 m a.s.l. (Łaniewo village). The Forest Division area is cut through by several rivers flowing in eroded channels, which in some places developed as gorges with a relative altitude above 60 m, and this gives the landscape typical mountain features.
Wichrowo Forests come mostly from afforestation and planting (73.1%), and to a small extent -from natural regeneration (2.61%) or regrowth (3.6%) (Plan Urządzenia 2009). Scots Pine (Pinus sylvestris) is the dominant species and it covers 60.3% of the Forest Division, whereas deciduous species cover only 27.6%.
The paper presents the results of the research conducted in the designed Special Area of Conservation ( 
MATERIAL AND METHODS
The search for species was conducted in September 2011 in two working groups at a total of 30 research sites (Tab. 1). At most sites, a complete inventory of species was made, including all ecological groups of lichens. In few cases, only rare or otherwise interesting species were found. Species identified in the field were listed without collection of herbarium specimens. In other cases -specimens were collected for further detailed taxonomic (anatomical or biochemical) analysis in a laboratory. The collected herbarium material was deposited in the following herbaria: OLTC, SLTC and GPN (Gorce National Park). The species nomenclature follows Fałtynowicz (2003) and Kirk (2013) , except the genus Varicellaria (Schmitt et al. 2012) . Threat categories of lichens were quoted after Cieśliński et al. (2006) , and the list of lichensindicators of lowland old-growth forests − after Czyżewska and Cieśliński (2003) .
RESULTS
Altogether 159 species were found in the study area, including 151 lichen species (lichenized fungi) and 8 species of saprotrophic or parasitic (lichenicolous) fungi (Tab. 2). Epiphytes dominate in the biota of lichens. Most of the species were found on oak (79 species), hornbeam (71), maple (60) and linden trees (44). The largest number of species excluded for a given phorophyte was recorded for hornbeam, oak and maple -12 taxa each. Other ecological groups were represented by much smaller numbers: epixylic lichens -22 species (including 12 growing exclusively on wood) and epigeic species -only 4 species. The identified lichen biota is represented by 19 taxa legally protected in Poland, including 18 strictly protected species and 1 partially protected species. Threatened lichens (facing a risk of extinction in Poland) are represented by 57 species (Tab. 2). They represent the following threat categories: critically endangered (CR) -3 species, endangered (EN, high risk of extinction) -12, vulnerable (VU) -21, least concerned (LC) -3, near threatened (NT) -16, data deficient (DD) -2. The biota of lichens in the study area is represented by many species that have been previously known from only very few sites in the country, and their distribution, habitat preferences and potential threats are not well researched. The group includes: Bacidia hemipolia f. pallida, Biatora chrysantha, B. pontica, Biatoridium monasteriense, Fellhaneropsis vezdae, and Lecanora farinaria.
DISCUSSION
The number of lichen species reported from the study area is considered to be relatively high. It is higher than the total number of species recorded in important but small refugia of forest lichens in the southern part of the Pojezierze Olsztyńskie lakeland, including the nature reserves of "Dęby Napiwodzkie" (100 species) and Koniuszanka II" (80 species) (Kubiak 2011) , but smaller than the number of species reported from the much larger forest nature reserve "Las Warmiński" -ca. 220 
© The Author(s) 2014 Published by Polish Botanical Society
species (Kubiak 2012) . So far pine forest habitats with the sites of terricolous lichens and non-forest habitats -e.g., roadside woodlots, have been investigated to a small extent only. Furthermore, the data on lichenicolous fungi should be regarded as a contribution to the knowledge about the group. It appears that the species diversity of lichens in the most valuable fragments of the study area, including meso-and eutrophic communities of oak-hornbeam forests, riverine forests and alder swamp woods, is well evidenced by the conducted research. Mixed lime-oak-hornbeam forests are one of the most valuable plant communities in terms of lichen biota heterogeneity. Many stenotopic lichens occur at these sites, in particular epiphytes and epixylites (Cieśliński et al. 1995; Czyżewska 2003) . Although there are relatively many thematically diverse papers on lime-oakhornbeam forests, the contribution of lichens in these communities is not thoroughly explored and lichens are basically overlooked in phytosociological studies.
Biodiversity of forest ecosystems largely depends on their natural conditions (Jaroszewicz 2007) and in the case of organisms like lichens, this is a determining factor (Cieśliński, Tobolewski 1988; Cieśliński et al. 1996; Kubiak, Sucharzewska 2012) . Species that are natural components of forest biocenoses dominate in the lichen biota of the study area. Stenotopic lichens are well Ramalina farinacea (L.) Ach. [1] [2] [3] 5, 6, [8] [9] [10] 12, 16, 28, 29, 30 Ap, Cb, Fe, P, Q, Tc (Szymczyk, Zalewska 2008) , the number of lichen species growing in Wichrowo Forests is much larger (Równina Warmińska plain -96 species, the Łyna Valley -152). There were only 44 lichen species common for both compared areas -mostly widespread, ubiquitous and hemerophilous. Although the number of protected species recorded in the Równina Warmińska plain is similar -14 species (the Łyna Valley -19), threatened species were much fewer -18 species (the Łyna Valley -57).
The relatively large number of lichens attached to the bark of old oak trees, rare or even very seldom species, threatened with extinction in Poland, is one of the most valuable components of the lichen biota, and as it appears -differential for the studied fragment of Wichrowo Forests. The group includes: Calicium adspersum, C. viride, Chrysothrix candelaris, Cliostomum corrugatum i Microcalicium disseminatum. In Poland, these taxa are regarded as indicators of lowland old-growth forests . A total of 21 species with this status were found in the study area (tab. 2). This number is relatively large compared to previously researched and described, similar refugia of forest lichens . Some of the listed species occur in the study area with a relatively high frequency (eg., Chrysothrix candelaris, Fellhanera gyrophorica, Varicellaria hemisphaerica, Zwackhia viridis) compared to forests outside the nature reserves.
The occurrence of many lichen species in forests is determined by high species and age diversity of forest stands, owing to which individual taxa make use of the evolutionary consolidated ecological amplitude in relation to substrate (tree species), and consequently, may exist at a given site (see Cieśliński 2008) . Oak is of particular significance in this respect, because of the longevity and diverse structure of periderm varying with age (Cieśliński 2008; Kubiak, Sucharzewska 2012) . A total of 79 species of lichens and saprotrophic fungi were found on the bark of this phorophyte in the study area, which is a relatively large number (Kubiak 2011) and is higher than the number of species recorded on the bark of oak trees in the forest reserves "Dęby Napiwodzkie" and "Koniuszanka II" (71 species) with unique oldgrowth oak forest (Kubiak 2011) . Many authors emphasize the importance of old oak trees for the preservation of species richness epiphytic lichens in forests, both in quantitative and qualitative terms (Cieśliński 2008; Johansson et al. 2009; Kubiak, Zalewska 2009; Kubiak, Sucharzewska 2012 ).
SUMMARY
As evidenced by the results presented and compared to other forests in Warmia and Masuria not included yet in the nature reserve conservation programme, the analysed fragment of Wichrowo Forests is characterised by above-average lichenological values and deserve protection. Due to the unique geographical location and land relief, the area functions as an ecological corridor and is potentially very valuable in the nature conservation system of the Warmia-Masuria province. Although after verification, the area was ultimately removed from the list of potential Sites of Community Importance (SCI), its natural values are high and fully deserve detailed exploration and protection. Due to the limited scope of the research conducted, further lichenological research in Wichrowo Forests should be continued, both in other types of forest plant communities and in non-forest habitats directly connected with a forest.
